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[ Abstract] The reliability and accuracy of sensor measurements are greatly of significance to control and optimal operation of chiller
system , as well as the basis of fault detection and diagnosis of chiller component faults.This paper presents a principle component analysis
(PCA)-based sensor fault detection and diagnosis and estimation method for chiller system.A PCA model is composed of the observations of
correlated variables in centrifugal chiller system in normal operation conditions aiming to capture the systematic variations of chiller system.
These variations are used for the fault detection and diagnosis of new observations in terms of Q-statistic and Q-contribution plot.This PCA-
based chiller sensor fault detection and diagnosis method was validated using the experimental test data of a centrifugal chiller.
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?n??????????(Xn×m)????
X = X +E (1)
　　?? , X ????????????? ,  X ?
????? , E ??????????? 。???
??? , E ??????? 。 X ?E ??????
??:
 X =TPT (2)
E = T PT (3)
　　?? , T ????? , T ∈ Rn×l ,??????
???????????????。 T ∈Rn×(m-l) ,
???? X ???????????? 。P ??
??? , P ∈Rm×l , P ???????X ?????
R?? l ??????λi ???????? ,??
???????????? 。 P ∈Rm×(m-l) ,???
?????????????????? 。
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?? ,????????? ,?????? 。???
???? ,X ??????????????:
Cov =XTX (n -1) (4)
　　?????????????? 。?????
??? ,????????????(x)????
??? 2??? ,??(5)～ (7)??:
x = x +e (5)
 x = xPPT (6)
e = x P PT = x(I -PPT) (7)
　??? ,  x ? x ?????? PCS (principal
component subspace)???? ,? e ? x ?????
? RS(residual subspace)???? 。PCS ?????







Error , SPE)。?????? Q-????????
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???。???????? ,?????????




? ,?(10)???? θi ?h0 ????(11)、(12)?
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Q-statistic =SPE = eT e =‖x(I -PPT)‖2 ≤Qα
(8)
ηmax=max(ηi)=max(‖ei ‖2 ‖e‖2)
=max(‖ei ‖2 Q-statistic) (9)






h0 =1 -2θ1θ3 (2θ1θ3) (11)
θi =∑m
j=l+1
λij 　(i =1 ,2 ,3) (12)
　　?? , λ?????????? , l???? , εε
?????ε??????????。?????
???????????? βi 。?? β1 =[ 1 , 0 ,




 x = x[ I -βTiβi(I -PPT) ‖βi(I -PPT)‖2]
(13)
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?????。???????? 3 ??? ,? 3?
??????????? 99.32%。? 1????
???? Q-??(Q-statistic),????95%???




























2.2℃,?????????? 148 ? , ????
100%??????????? 2??。? 3 ??
????????? Q-??? 。???????
　　
????(T chwr)???? Q ????? ,????
??????????????????。?
95.97%??????????????????









?? T chwr ℃ T ev ℃ Pev kPa T lcw ℃ T cd ℃ P cd kPa T suc ℃ Tdis ℃ Wele c kW
????? 2.2 1.2 20 3.5 3.5 7.5 1.5 7 12
??? % 100 99.32 100 100 91.89 100 95.27 93.92 48.28
??? % 95.97 98.64 100 100 100 100 100 100 100
????? 2.368 1.057 1.842 3.636 3.555 7.430 1.607 7.210 13.165
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